From four different locations in Sudan namely, Aboharaz (Central Sudan), Port-Sudan (Eastern Sudan), Algaab ( Western Sudan) and Ombal (Southern Sudan) three quartz rocks samples from each location were collected; All samples were analyzed to determine the concentration of Gold (Au(III)), Iron (Fe (III) and Sulphate ). Atomic absorption spectrometry technique was used to determine the concentrations of Gold and Iron, while that of Sulphate has been determined by the use of spectrometry technique. All samples showed positive correlation between gold and sulphate concentration except those collected from Port -Sudan, in addition a negative correlation between gold and iron concentration has been observed in all samples.
INTRODUCTION
Gold is widely distributed throughout the world, normally in very low concentration and generally in native form as metal. It is shiny yellow, soft and chemically inert metal. Gold belongs to the group of elements which occur on the earth with very low natural abundances and its origin is one of the most attractive problems in geochemistry 1 . Gold occurs in small quantities in clays, pyrite and in almost all silver, copper, bismuth, lead, zinc, tellurium and antimony ores 2 . The increase in gold exploration has led to further development and refinement of methodologies for its determination in geological materials. Due to its very low concentration, the sample matrix may cause serious interferences during gold determination; therefore pre concentration and separation methods should be used to solve these problems and render more sensitive, accurate and interference free determination. Gold is the most noble of all the metals and this is the key to both its eternal romance and its many practical uses in industry. It is the only metal, for example, that is not attacked in air or water by either oxygen or sulphur and its durability under the most corrosive conditions has led to its widespread use in coinage and jewellery through the ages 3 . Gold is the only metal that is generally found in nature in the metallic state 4, 5 and the only gold compounds that occur in a natural state are the telluride and stibnite species, AuTe 2 and AuSb 2 .Gold reacts with all the halogens most vigorously with bromine which undergoes an exothermic reaction with gold powder at room temperature to produce Au 2 Br 6 .gold complexes in aqueous solutions, and this is a far broader subject 6, 7 . It has been traditionally accepted that gold complexes in aqueous solution can exist in one of two oxidation states, the aurous (+1) or the auric (+3), and that all the gold complexes of hydrometallurgical interest fall into these two groups 5 . In more recent years, compounds with formal oxidation states of -1, +2, +4, and +5 have been prepared and identified but these compounds are more of an academic curiosity at present and will not be dealt with in this review 8, 9 .
MATERIALS AND METHODS
All chemicals used were of analytical reagent grade (AR, they were obtained from Sigma Chemical Co. (St. Louis, MO). Hydrochloric acid 35%, nitric acid 63%, hydrofluoric acid 40% and DIBK (diisobutyl ketone). The quartz rock samples used in this study were collected from four different locations in Sudan namely, Aboharaz (Central Sudan), Port-Sudan (Eastern Sudan), Algaab (Western Sudan) and Ombal (Southern Sudan).The samples were converted to powder by using rock cracker . The Atomic Absorption Spectrometry (AAS) instrument used in this study was worked by flame atomization technique. The AAS instrument was planked by injection of methyl isobutyl ketone.
Determination of Gold and Iron concentration in quartz rock samples by using Atomic Absorption Spectrometry (AAS) Preparation of samples:
About 10 g from each sample were weighted and transferred into a separate clean Teflon beaker, each sample was then dissolved by adding 45 mL conc HF, and heated at 250 o C until it was converted to white paste. The produced paste from each sample was then transferred into separating funnel. About 20 mL HCl (0.1M) and 50 mL of DIBK were added to the aqueous layer in the separating funnel at batching, then each bottom layer (sample) was separated in a clean tube 10, 11, 12 Preparation of standards:
A 0.5, 1, 10 and 50 ppm of Au solutions have been prepared by diluting appropriate amount from stock Au (IV) solution. They were injected to the AAS instrument in which a standard calibration curve was constructed from the results. Then the samples S1, S2, S3 and S4 were injected in the same manner to determine their concentration. All above steps were repeated to determine the concentration of iron 13 .
Determination of Sulphate concentration in quartz rock samples by using UV -Spectrophotometry:
The concentration of sulphate in quartz rock samples was determined according to the method described by Ezeldin and Osama 13 .
RESULTS AND DISCUSSION
The concentration of the marked samples are shown in tables 1, 2, 3 and 4. The results obtained in Table1 revealed that when the concentration of sulphate increase the concentration of gold increase. No relationship between gold and iron concentration has been observed. Fig. 1 shows the correlation between the concentrations of Gold, Iron and Sulphate for aboharaz sample separately, and Fig. 2 shows the relation between the net concentrations of Gold, Iron and Sulphate in aboharaz . 
. Comparison between the net concentrations of Gold, Iron and Sulphate in aboharaz
It is obvious from Table 2 that the data from algaab shows a positive correlation between gold and sulphate concentration ,while there is no correlation between gold and iron concentration. Fig. 3 shows the correlation between the concentrations of Gold, Iron and Sulphate for agaab samples separately and Fig. 4 shows the relation between the net concentrations of Gold, Iron and Sulphate in algaab. The data obtained from port -Sudan samples revealed that no correlation has been observed between the concentrations of gold, Iron and sulphate. Fig. 5 shows The correlation between the concentrations of Gold, Iron and Sulphate for port -sudan samples separately, while Fig. 6 shows the relation between the net concentrations of Gold, Iron and Sulphate in port -Sudan . It is obvious from Table 4 that the concentration of gold and sulphate shows positive correlation in ombal samples but there is no correlation between iron and gold concentrations. Fig. 7 shows The realtion between the concentrations of Gold, Iron and Sulphate for ombal samples separately, while Fig. 8 shows the relation between the net concentrations of Gold, Iron and Sulphate in ombal. 
